Spinal interleukin-33 and its receptor ST2 contribute to bone cancer-induced pain in mice.
Cancer pain, particularly bone cancer pain, affects the quality of life of cancer patients, and current treatments are limited. Interleukin (IL)-33, a new member of the IL-1 super family, has been reported to be involved in the modulation of inflammatory pain. However, studies focused on its role in the modulation of cancer pain have been rare. The present study was designed to investigate whether spinal IL-33/ST2 signaling was involved in bone cancer-induced pain in mice. Bone cancer was induced via intra-femoral inoculation of 4T1 mammary carcinoma cells. The mice inoculated with carcinoma cells showed mechanical allodynia, heat hyperalgesia and a reduction in limb use, whereas phosphate-buffered saline or heat-killed cells-injected mice showed no significant difference compared to non-treated mice. The pain hypersensitive behaviors worsened over time and with bone destruction. Both the mRNA and the protein levels of IL-33 and relative cytokines (IL-1β, IL-6, TNF-a) were significantly increased in the spinal cord after the inoculation of carcinoma cells. Intrathecal administration of ST2 antibody to block IL-33/ST2 signaling alleviated pain behaviors in a dose-dependent manner in bone cancer pain mice compared with vehicle-injected mice. Moreover, the ST2(-/-) mice showed a significant amelioration of limb use and heat hyperalgesia compared to wild-type mice. Meanwhile, concentrations of spinal IL-1β, IL-6 and TNF-a in the cancer-bearing ST2(-/-) mice had no significant changes. These data further suggested that IL-33/ST2 signaling played a vital role in cancer pain. Our results provided evidence that IL-33 and its receptor ST2 may be a potential therapeutic target for the treatment of pain in bone cancer patients.